Can nuclear localization signals enhance nuclear localization of plasmid DNA?
Nonviral vectors are safer and more cost-effective than viral vectors but are significantly less efficient, and thus, increasing the efficiency of nonviral vectors remains an important objective. One way to overcome this problem is by stimulating the nuclear localization of exogenous genes. Nuclear localization signals (NLSs) are known to be involved in the active transport of exogenous proteins and probes into the nucleus. However, stimulation of nuclear localization of plasmid DNA has yet to be confirmed completely. In the present study, we prepared plasmid DNA-NLS peptide conjugates and adjusted spacer length and number introduced in an attempt to increase transfection efficiency. In comparison to conjugates with unmodified plasmid DNA and short spacers, we found that NLS-plasmid DNA conjugates with covalent bonding by diazo coupling through PEG chain (MW 3400) stimulated complexation with the nuclear transport proteins importin alpha and importin beta. Evaluation of transfection showed higher expression efficiency with plasmid DNA-NLS peptide conjugates than with unmodified plasmids. However, evaluation of intracellular trafficking after microinjection into the cytoplasm showed plasmid DNA-NLS peptide conjugates only within the cytoplasm; there was no NLS-plasmid stimulation of nuclear localization. Our findings suggest that stimulation of plasmid nuclear localization cannot be achieved merely by changing spacer length or chemically modifying plasmid DNA-NLS peptide conjugates. An additional mechanism must be involved.